This paper considers the long-time behavior for a system of coupled wave equations of higher-order Kirchhoff type with strong damping terms. Using the Hadamard graph transformation method, we obtain the existence of the inertial manifold while such equations satisfy the spectral interval condition.
Introduction
The concept of inertial manifold proposed by C. Foias, G. R. Sell and R. Temam [1] in 1985 is a very convenient tool to describe the long-time behavior of solutions of evolutionary equations, these inertial manifolds are smooth finite dimensional invariant Lipschitz manifolds which contain the global attractor and attract all orbits of the underlying solutions exponentially. It is closely related to infinite and finite dimensional dynamic systems, that is, the existence of inertial manifold in infinite-dimensional dynamical system is reduced to the existence of inertial manifold in finite-dimensional dynamical system. Furthermore, when the system demonstrated by restriction to the inertial manifold, it reduces to finite-dimensional ordinary differential equation, at this point, the system is called the inertial system. As in this following, the existence of such manifold relies on a spectral gap condition that turns out to be very restrictive for the applications. Int. J. Modern Nonlinear Theory and Application bert space to attempt to refine spectral separation condition by Constantin et al. [2] , after that, the inertial manifold was constructed with using an elliptic regularization method by Fabes, Luskin, Sell in [3] (See [4] for other research results). Among then, the two well-known methods used to show the existence of inertial manifold are the Lyapunov-Perron method and the Hadamard graph transformation method.
In recent years, there have been many works which focus on using the latter method to study it. Wu Jingzhu and Lin Guoguang introduced the graph transformation method in [5] to obtain the existence of inertial manifold for a two-dimensional damped Boussinesq equation with 2
, . Subsequently, Xu Guigui, Wang Libo, and Lin Guoguang dealt with the existence of inertial manifold for second-order nonlinear wave equation with delays in the literature [6] under the assumption that the time lag is sufficiently small,
In addition, Guo Yamei and Li Huahui obtained the existence of inertial manifold for a class of strongly dissipative nonlinear wave equation in [7] : In this paper, basing on previous studies, the existence of the inertial manifold for nonlinear Kirchhoff type equations with higher-order strong damping is considered by using the Hadamard graph transformation method. The paper is arranged as follows. In Section 2, some notations, definitions and lemmas are given. In Section 3, in order to acquire the result of the existence of the inertial manifold, we show spectral gap condition.
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To further determine the eigenvalues of A * , we consider the following characteristic equation
Substituting the first and third equations of (3.7) into the second and fourth equations, thus , u v satisfy the problem of eigenvalues 
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Then the operator A * satisfies the spectral interval condition of Definition
Proof. We firstly estimate the Lipschitz property of F, from (3.1) and (3.4), we , 1 ,
there is no k such that The three steps to prove Theorem 3.2 are as follows:
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where N P and R P are projections of X to N X and R X respectively, for briefly, (3.31) can be abbreviated as the following
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